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ABSTRACT 3 
Objective: We aimed to investigate the association between multiple measures of 4 
socioeconomic position (SEP) and diet quality, using a diet quality index representing current 5 
national dietary guidelines, in the Australian adult population.  6 
Design: Cross-sectional study. Linear regression analyses were used to estimate the 7 
association between indicators of SEP (educational attainment, level of income and area-level 8 
disadvantage) and diet quality (measured using the Dietary Guideline Index (DGI)) in the 9 
total sample and stratified by sex and age (≤55 years and >55 years). 10 
Setting: A large randomly selected sample of the Australian adult population. 11 
Subjects: 9296 Australian adults (age≥25) from the Australian Diabetes, Obesity and 12 
Lifestyle Study.  13 
Results: 14 
A higher level of educational attainment and income and a lower level of area-level 15 
disadvantage were significantly associated with a higher DGI score, across the gradient of 16 
SEP. The association between indicators of SEP and DGI score was consistently stronger 17 
among those aged ≤ 55 years compared to their older counterparts. The most disadvantaged 18 
group had a DGI score between 2-5 units lower (depending on the marker of SEP) compared 19 
to the group with the least disadvantage. 20 
Conclusion: A higher level of SEP was consistently associated with a higher level of diet 21 
quality for all indicators of SEP examined. In order to reduce socioeconomic inequalities in 22 
diet quality, healthy eating initiatives need to act across the gradient of socioeconomic 23 
disadvantage with a proportionate focus on those with greater socioeconomic disadvantage. 24 
25 
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INTRODUCTION 26 
Morbidity and mortality in developed countries have been shown to follow a socioeconomic 27 
gradient with higher rates of chronic disease observed among those of a lower socioeconomic 28 
position (SEP) (1). Diet, along with smoking, alcohol consumption and physical inactivity is 29 
an important risk factor for many chronic diseases (2), and a large number of dietary 30 
components have been shown to be socioeconomically patterned (3-5). Individuals of a 31 
higher SEP are more likely to consume foods associated with good health, such as nutrient-32 
dense foods including whole grains, lean meats, fish, low-fat dairy products, nuts, fresh fruit 33 
and vegetables (3). Conversely, individuals of a lower SEP are more likely to consume foods 34 
associated with higher disease risk such as energy-dense nutrient-poor foods including 35 
refined grains, fatty meats, cakes, added fats, full-fat dairy products and potatoes (3).  The 36 
majority of research describing the socioeconomic patterning of diet has generally focused on 37 
investigating individual components of the diet, such as macronutrients, micronutrients and 38 
whole foods (1-3). However, nutrients are not eaten in isolation, their intake may have 39 
synergistic effects and accurate measurement is difficult (6). For this reason, measures of diet 40 
quality are being increasingly utilised to provide a broad insight into the effects of overall 41 
diet on health outcomes (7).  42 
The term ‘diet quality’ is broadly used and poorly defined in the academic literature (8). We 43 
refer to diet quality herein as pertaining to the adherence to healthy eating guidelines. Indeed, 44 
the small number of studies that have analysed the relationship between markers of SEP and 45 
a diet quality index in adults, commonly conceptualized diet quality as meeting national 46 
dietary guidelines due to the direct link with current dietary public health practice and policy 47 
(9-13). These studies come from Australia, Belgium, Denmark and the US and have explored 48 
various markers of SEP including income, education and area-level socio-economic 49 
disadvantage. In general, these studies suggested that having a higher SEP is associated with 50 
higher diet quality (3). However, the studies have reported variable findings for different age 51 
and sex groups and for different markers of SEP.  52 
A better understanding of the relationship between SEP and diet quality may help explain 53 
some of the socioeconomic inequalities in health. Therefore, the aim of this study was to 54 
investigate and compare the association between three measures of SEP (income, education 55 
and area-level socioeconomic disadvantage) and diet quality, using a diet quality index based 56 
on national dietary guidelines (Dietary Guideline Index; DGI), in the Australian adult 57 
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population. A secondary aim was to explore possible effect modification of this relationship 58 
by sex and by age. 59 
METHODS 60 
Data source 61 
Data from the baseline survey of the Australian Diabetes, Obesity and Lifestyle (AusDiab) 62 
study were used to analyse the relationship between each marker of SEP and diet quality. 63 
AusDiab is a national, population-based survey of 11,247 individuals aged ≥25 years at 64 
baseline (1999-2000). Participants were selected from 42 randomly selected census collector 65 
districts from each of the 6 states and the Northern Territory. A household interview was 66 
conducted to collect information on socio-demographic details, health behaviors and dietary 67 
intake. Physical and biomedical examinations were conducted to collect anthropometric 68 
measures, blood pressure and blood samples. Household questionnaires were completed in 69 
67% of the households (n = 11 479) that could be contacted and contained at least one 70 
eligible person. The response rate to the baseline biomedical testing among those who 71 
completed the household survey was 55% (giving an overall response rate of 37%). The 72 
study was approved by the ethics committee of the International Diabetes Institute. Detailed 73 
descriptions of the sampling and methodology used are published elsewhere (14). For the 74 
current analysis, we excluded participants with missing information on physical activity 75 
(n=86), smoking status (n=150), total energy intake (n=164), food frequency questionnaire 76 
(FFQ) (or those who reported energy intake (EI) outside plausible ranges according to 77 
established criteria (EI >16,800 kJ/d and <3360 kJ/d for men (>4015 cal/d and <803 cal/d) 78 
and >14,700 kJ/d and <2100 kJ/d for women (>3513 cal/d and <502 cal/d); n=1185)) (15), 79 
Dietary Guideline Index (DGI; a diet quality index based on Australian dietary guidelines) 80 
score (n=33), alcohol intake (n=1), or body mass index (BMI) (n=113). We additionally 81 
excluded participants with missing information on each SEP indicator of interest, income 82 
(n=139), education (n=2), and Socio-Economic Index for Areas (SEIFA) (n= 78). This 83 
resulted in a final sample size of 9296 participants for analyses.  84 
Variables  85 
Education 86 
Education level was ascertained by asking the question “Which of these describes the highest 87 
qualification you have received?” and categorised into the following four categories: primary 88 
school/never attended school, some secondary school completed, completed secondary 89 
school, and university/technical and further education (tertiary).   90 
5 
 
Income 91 
Income was ascertained through the question “which number best describes your total 92 
household income before tax?”. In order to adjust for the number of family members within a 93 
household, total household income was recorded and weekly individual income was then 94 
determined by using a modified version of the Organisation for Economic Cooperation and 95 
Development (OECD) equivalence scale (16). For participants not living in a family unit, 96 
individual income was recorded. Income was categorized into quartiles derived from the data 97 
and expressed in Australian dollars: ≤$230, $230-$465, $465-$700, ≥$701 per week. 98 
Socio-Economic Index for Areas 99 
SEIFA is a score that ranks areas in Australia according to relative socioeconomic advantage 100 
and disadvantage. It is derived by the Australian Bureau of Statistics using 20 variables 101 
collected in the census relating to education, income, employment, family composition, 102 
housing benefits, car ownership, ethnicity, English language proficiency and residential 103 
overcrowding (17). SEIFA was divided into quartiles ranging from the least disadvantaged 104 
(quartile 1) to the most disadvantaged (quartile 4). 105 
Dietary intake 106 
Dietary data were collected via a self-administered FFQ, which was developed and validated 107 
by the Cancer Council of Victoria (18). The questionnaire included 74 food frequency 108 
questions covering intake of food groups during the previous 12 months. Each item had a 109 
choice of 10 frequency categories: ‘never’, ‘less than once per month’, ‘1-3 times per month’, 110 
‘once per week’, ‘twice per week’, ‘3-4 times per week’, ‘5-6 times per week’, ‘once per 111 
day’, ‘twice per day’, or ‘three or more times per day’. The frequency questions covered 112 
foods such as fruits, vegetables, cereals, dairy, meat, fish, snack foods, and alcohol intake. 113 
Additionally, the questionnaire ascertained the usual type of milk, bread, spread and cheese 114 
consumed. The FFQ also contained questions and photographs regarding portion size, which 115 
were used in the calculation of intakes. 116 
Diet quality score  117 
Diet quality was measured using the DGI (as a continuous variable), which has been 118 
described in detail previously (12). Briefly, the DGI was developed to reflect adherence to the 119 
Dietary Guidelines for Australian Adults (DGAA) (19). Food groups and cut-offs were  120 
guided by recommendations in the Australian Guide to Healthy Eating (AGHE), which 121 
provides age- and sex-specific recommendations for the consumption of five core food 122 
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groups (cereals, meats and alternative, fruits, vegetables and dairy) and ‘extra foods’. 123 
Because appropriate measures of salt use or fluid intake were not available in the AusDiab 124 
FFQ, the original DGI was adapted for use in this study, and reduced from the original 15 125 
components to 13 components (20).  126 
The 13 components included dietary indicators of vegetables and legumes, fruit, total cereals, 127 
meat and alternatives, total dairy, saturated fat, alcoholic beverages, added sugars and ‘extra 128 
foods and diet quality measures relating to whole grain cereals, lean protein, reduced-/low-fat 129 
dairy and diet variety. The dietary indicators were based on the age and sex specific dietary 130 
guidelines, cut-points and food groupings guided by the AGHE recommendations for the 131 
consumption of 5 core food groups (fruits, vegetables, cereals, dairy, meat and alternatives) 132 
as well as “extra foods” (21). 133 
According to the AGHE, “extra foods” are defined as foods that are not essential to provide 134 
nutrient requirements and contain too much fat, sugar and salt. This includes foods such as 135 
confectionary, chocolate, cakes, muffins, pies, pastries, puddings, ice cream, cream, biscuits, 136 
jams, mayonnaise and dressings, chips, meat pies, hamburgers, soft drinks, cordials, fruit 137 
juices and all alcoholic beverages. Each component of the DGI was scored between 0-10, 138 
where a score of 10 indicated that a participant met the recommendation. For example, if a 139 
participant reported eating 2 servings of fruit per day (recommended amount) they received 140 
10 points for this component. A report of 1 serve per day would score 5 points and zero fruit 141 
consumption would score zero points. The 13 items were then summed for a total score, with 142 
a potential range of 0-130. Higher scores indicated a greater adherence to the dietary 143 
guidelines. A summary of the components of the DGI and criteria for minimum and 144 
maximum scores can be obtained elsewhere (12, 20). Whole-grain cereal consumption was 145 
only based on the consumption of whole-grain and whole-meal bread, as other cereal items 146 
on the FFQ did not distinguish whole-grain varieties.  Dietary variety was determined based 147 
on the proportion of foods for each core food group that were consumed at least once per 148 
week.  149 
Demographic and other lifestyle information  150 
Data on covariates such as age, sex, smoking status, country of birth and leisure-time 151 
physical activity were collected by self-report. Age was used on a continuous scale. Smoking 152 
status was categorized into current smoker, ex-smoker and never-smoker. Country of birth 153 
was categorized into Australia/New Zealand, United Kingdom and Northern Ireland, and rest 154 
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of world. Leisure-time physical activity was categorized as sedentary (0 minutes of physical 155 
activity time per week), insufficient (> 0 and <150 minutes of physical activity time per 156 
week) and sufficient (≥150 minutes of physical activity time per week) based on self-reported 157 
frequency and duration of physical activity during the previous week, using the Active 158 
Australia Survey Questionnaire (22). Total leisure-time physical activity time for the previous 159 
week was calculated as the sum of the time spent walking (if continuous and for 10 minutes 160 
or more) or engaging in moderate physical activity plus double the time spent during 161 
vigorous physical activity (23). At the time of data collection Australian public health 162 
guidelines recommended at least 150 minutes of physical activity per week for health benefits 163 
(24). 164 
Statistical Analysis  165 
Descriptive statistics were used to compare baseline characteristics across strata of SEP and 166 
are presented as means (95% CI) or proportions. Linear regression analyses were used to 167 
estimate the association between each indicator of SEP and DGI in the total sample and 168 
stratified by sex and  by age (where age was dichotomized into ≤55 years and >55 years, 169 
close to the median age of 51). For each analysis two models were constructed, with model 1 170 
adjusted for age and sex and model 2 adjusted for age, sex, and country of birth. Beta 171 
coefficients from these models were used to calculate the relative difference in DGI score 172 
through comparison with the mean DGI score of each reference group (highest SEP group). 173 
These are reported for model 2 only. We additionally evaluated the relationship between SEP 174 
and DGI for each SEP indicator by treating the SEP variable as continuous variable in 175 
regression models. A p-value for a linear trend of <0.05 was considered significant. All 176 
statistical analyses were conducted using STATA version 10.1 (Stata Corp. LP., College 177 
Station, TX, USA). 178 
RESULTS 179 
The study sample was 45% male, mean age 51 (standard deviation (SD) 14.2) and had a 180 
mean DGI of 84 (SD 14.3). Table 1 describes the characteristics of the sample across markers 181 
of SEP. Individuals of a lower SEP were more likely to be women, older in age, current 182 
smokers, born in countries other than Australia, and less likely to engage in leisure-time 183 
physical activity. There was no clear pattern for mean DGI across levels of education and 184 
income. However, DGI appeared to improve with decreasing SEIFA.  185 
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Results from all regression analyses were similar for model 1 (adjusted for age and sex) and 186 
model 2 (adjusted for age, sex and country of birth). For this reason we only present the 187 
results from model 2 (see tables 2 and 3). For the total sample, higher levels of educational 188 
attainment, income and SEIFA were significantly associated with higher DGI. Those in the 189 
lowest education category had a mean [95% CI] DGI score that was 4.7 [6.0, 3.4] points 190 
lower than those in the highest SEP category (DGI score of 85.2 [84.8, 85.7]). The lowest 191 
income category had a DGI score that was 2.6 [3.5, 1.8] points lower than those in the highest 192 
income category (DGI score of 84.1 [83.5, 84.6]) and those in the lowest SEIFA category had 193 
a DGI score that was 3.0 [3.8, 2.2] points lower than those in the highest SEIFA category 194 
(DGI score of 85.2 [84.6, 85.8]). Relative inequality in DGI in the total sample ranged 195 
between 3% and 6% and was largest when education was used to indicate SEP. A significant 196 
p-value for linear trend was observed for all SEP indicators, indicating a higher DGI across 197 
increasing levels of SEP. Interaction tests for age and for sex were not significant, although 198 
there was a suggestion of an interaction between sex and education (p = 0.1; data not shown) 199 
and sex and income (p = 0.1; data not shown). As we may have been underpowered to detect 200 
such interactions, we examined both sex-specific and age-specific analyses separately. 201 
In sex-specific analyses (table 2), higher levels of education, income and SEIFA appeared to 202 
be associated with higher DGI for both men and women. Relative inequalities in DGI were 203 
slightly higher across SEIFA categories for men compared to women. Among men, those 204 
who had completed some secondary school had a lower DGI score than those who only 205 
completed primary school or never went to school. Nevertheless, a significant p-value for 206 
linear trend, indicating a higher DGI across increasing level of SEP, was detected for each 207 
indicator of SEP for both men and women (p<0.01). 208 
In age-specific analyses (table 3), higher levels of education, income and SEIFA were again 209 
associated with a higher DGI score for both age groups. Relative inequalities were greater 210 
among those aged 55 years or less compared to those aged over 55 years for each SEP 211 
indicator. Across all three SEP indicators the magnitude of difference in DGI between the 212 
highest and lowest SEP group was greater for those aged 55 years or less than those aged 213 
over 55 years. Among those aged 55 years or less, those who had completed some secondary 214 
school had a worse DGI score than those who only completed primary school or never went 215 
to school. This relationship was not seen among those aged older than 55 years. Conversely, 216 
among those aged over 55, those of the second highest income quintile ($465-$700) had a 217 
lower DGI score than those of the second lowest quintile ($230-$465). Nevertheless, a 218 
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significant p-value for linear trend, indicating a higher DGI across increasing levels of SEP, 219 
was detected for each indicator of SEP for both age groups (p<0.05). 220 
DISCUSSION 221 
This study describes the association between multiple measures of SEP (income, education 222 
and SEIFA) and diet quality in a cohort of Australian adults using the DGI (12), a diet quality 223 
index that reflects the Australian dietary guidelines (24). In the total sample, a clear and 224 
graded association between all indicators of SEP and DGI was demonstrated, in which a 225 
higher level of educational attainment and income and a lower level of area-level 226 
disadvantage was associated with higher diet quality. 227 
The majority of the observed relationships were positively graded across each of the four 228 
categories of the SEP indicator. The few instances in which DGI did not increase with each 229 
increasing level of SEP may reflect the sensitivity of the SEP marker to discriminate 230 
differences in DGI scores. Socioeconomic differentials in health are known to attenuate with 231 
age (25) so it is not surprising that we see variations in our subgroup aged over 55 years. This 232 
age group includes employed and retired individuals, and may render income a less accurate 233 
depiction of individual level SEP in this subgroup. Furthermore, variation in educational 234 
attainment tends to be less in older age groups and the implications of different educational 235 
levels on health are likely to differ according to birth cohort (25). Area level indicators of 236 
SEP also tend to be less sensitive than individual markers of SEP (26). Another reason for 237 
inconsistent results may arise as a result of random chance, due to the multiple testing.  238 
The magnitude of association between indicators of SEP and DGI did not vary considerably 239 
by sex, but relative inequalities in DGI were slightly stronger among men using SEIFA and 240 
among women using education to measure SEP. In contrast, the association between 241 
indicators of SEP and DGI were consistently stronger among those aged 55 years or less 242 
compared to their older counterparts, possibly indicating that SEP has a greater influence 243 
over diet quality for younger men and women. This was particularly the case for education, 244 
and may reflect changes in educational attainment levels over time along with a weakening of 245 
the importance of education as a marker of disadvantage as people age. To our knowledge, 246 
whilst the relationship between age and diet quality has been previously examined (27), the 247 
modifying role of age on the relationship between SEP and diet quality is a novel 248 
contribution to the literature. 249 
10 
 
The graded relationships that we observe between SEP and our diet quality score in the total 250 
sample are congruent with previous studies, that have been conducted in various populations, 251 
with a range of different diet quality indices (9-12).  252 
The sex differences observed in the literature appear to be mixed. Consistent with our 253 
observations, Le et al. (28)  reported that higher educated adults complied more closely with 254 
French national dietary guidelines than lower educated adults and that this relationship 255 
appeared to be similar for men and women. Conversely, in an earlier study Malon et al. (27) 256 
found that adherence to French national guidelines was not significantly associated with 257 
education, but was significantly associated with economic level. Dynesen et al. (11) observed 258 
a significant association between level of education and diet quality for men, but not women 259 
(using a modified version of the Healthy Eating Index (HEI)). In this study, although diet 260 
quality index represented Danish dietary guidelines, it was only based on intake of fruit, 261 
vegetables, fish and type of spread used on bread and did not take into account intake of other 262 
types of meat, dairy products, breads, cereals, pasta, rice and potatoes. In the present study, 263 
our diet quality index encompassed a large variety of food items and may provide a more 264 
comprehensive measure of diet quality, which may strengthen the observed association with 265 
SEP. In a smaller sample of 491 American women from the 1991-1994 survey of the Market 266 
Research Corporation of America Information Services (10), a significant association 267 
between level of education and diet quality was demonstrated using a modified version of the 268 
HEI (10). The relationship between income and diet quality was also investigated, however, 269 
unlike the positive association observed in our study, no significant association was observed. 270 
The discrepancies may arise from lack of regression analyses used in the American study, 271 
and therefore the inability to adjust for potential confounding factors.  272 
In the Australian context, only one other study has quantified the association between SEP 273 
(income and SEIFA) and diet quality. In a study of 8220 Australian men and women using 274 
data from the 1995 Australian National Nutrition Survey, McNaughton et al. (12) found a 275 
significant positive association between income and diet quality for men and women using 276 
the DGI. An association between lower SEIFA (lower level of socioeconomic disadvantage) 277 
and a higher diet quality score was also detected for women, but not men. In contrast, we 278 
observed a strong association between lower SEIFA and higher DGI among both men and 279 
women. 280 
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The accumulated evidence suggests a higher SEP, as indicated by both individual and area-281 
level markers, is associated with a higher diet quality, for both men and women. Our results, 282 
combined with others, suggest that age is an important modifier of this relationship, 283 
particularly with regard to the use of education as an indicator of SEP. 284 
Studies have shown that factors such as lack of nutrition knowledge, inequitable access to 285 
healthy foods, and different social norms are likely to explain some of the observed 286 
associations between SEP and diet quality (29-31). Furthermore, some of the observed 287 
associations in terms of level of income and diet quality may be explained by food costs, 288 
where people with lower levels of income may be more likely to buy less expensive foods, 289 
which tend to be less healthy (32, 33). Health beliefs, weight control and nutrition knowledge 290 
may also explain the observed sex differences in diet quality (34-36). To our knowledge, no 291 
study to date has examined the moderating role of age on the association between SEP and 292 
diet quality. In view of the different relationships observed in this study between SEP and 293 
diet quality at younger and older ages, age stratification should be implemented in future 294 
research. Such stratification is likely to account for changes in both diet quality and the 295 
sensitivity of SEP indicators to discriminate differences in DGI scores over the life-course. 296 
Strengths of this study include our use of a large national population based study with a diet 297 
quality index intended for use in the Australian population. Rather than focusing on single 298 
nutritents, the DGI takes into account whole foods, types of foods and dietary variety, which 299 
has the advantage of representing cumulative effects of a large number and range of nutrients 300 
(6). Use of diet quality indices more generally involves comparing dietary intakes with 301 
existing guidelines, principles or criteria to generate scores (6). As diet quality indices can be 302 
based on local guidelines they are useful to assess compliance with, and effectiveness of, 303 
dietary recommendations, and may be easier to compare scores across studies (37, 38).  The 304 
majority of previous studies that have investigated the association between SEP and dietary 305 
intake have used methods other than diet quality indices as their measures of food intake and 306 
have analysed children rather than adults (39-44). 307 
This study also has several limitations. The dietary information used to calculate the DGI in 308 
this study was obtained via a self-administered FFQ. While FFQs are a valid and widely used 309 
method to obtain dietary information (18), participants may have under or over reported their 310 
intake of certain foods (45). Further, the FFQ used in this study did not include questions on 311 
sugar-sweetened beverages, which may have led to an underestimation of the differences in 312 
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DGI across SEP groups in our study, due to the previously observed  negative association 313 
between SEP and sugar-sweetened beverage intake (3, 46). Additionally, the DGI in itself has 314 
limitations, as it does not define upper limits for serving frequencies for some of the dietary 315 
components, which is important when considering foods such as meat and dairy which have a 316 
U-shaped association with health (47). However, this approach to scoring is consistent across 317 
diet quality scores in the literature (47) and the DGI is considered to be an improvement on 318 
previous food-based scores because it does include indicators of excess consumption. 319 
Consequently, while use of other diet quality scores may have led to small differences in 320 
results, it is unlikely that different conclusions would have been reached.  Supporting this, 321 
Waijers et al., found that the predictive capacity of several diet quality scores was 322 
comparable (47). Further, the DGI is subject to the same limitations as other indicators of diet 323 
quality. The development of diet quality scores are commonly linked to national dietary 324 
guidelines, which rely on varying grades of evidence for what actually constitutes a healthy 325 
diet. Moreover, many arbitrary choices are included in the development of diet quality scores 326 
and they may fail to recognize the different interrelationships between dietary components 327 
(48). However, whilst individuals with similar diet quality scores may have quite different 328 
contributing components, this is what makes diet quality scores particularly useful - they are 329 
able to identify a poor diet due to a variety of reasons, rather than on the basis of single 330 
dietary components. Additionally, recent evidence suggests that an emphasis on diet quality, 331 
rather than individual nutrients and calories, may be more effective for the long-term 332 
prevention of obesity and non-communicable diseases (49, 50). Finally, the AusDiab study 333 
had a modest response rate, which may give rise to participation bias as those from lower 334 
SEP groups are commonly under-represented in epidemiological surveys (51). This under-335 
representation of lower SEP groups may result in a more homogenous low SEP population in 336 
our sample and thus lead to an underestimation in the magnitude of difference in DGI scores 337 
across SEP groups. 338 
This study has implications for nutrition promotion interventions. A consistent and significant 339 
socioeconomic gradient in DGI scores was observed across all markers of SEP in the total 340 
sample, for men and women and particularly for people aged 55 years or less. The magnitude 341 
of difference ranged between two and five DGI units and is likely to be associated with 342 
observable differences in health risk between SEP groups. McNaughton et al., (20) has 343 
previously demonstrated significant relationships between a ten unit increase in the DGI 344 
score and a range of cardio-metabolic risk factors, for both men and women. Whilst 345 
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McNaughton et al., did not examine this relationship using smaller units for the DGI score, 346 
their results are highly significant (p<0.0001). Future research should explicitly examine the 347 
mediating role of diet quality in the relationship between SEP and a range of morbidity 348 
outcomes. Such analysis would determine the relevance of diet quality in the policy context 349 
of reducing socioeconomic inequalities in health. 350 
In this study we observed a socioeconomic gradient in DGI scores, rather than simply a gap 351 
between the most and least disadvantaged. For this reason dietary interventions should aim to 352 
improve overall diet quality across the whole of society, with a scale and intensity that is 353 
proportionate the level of socioeconomic disadvantage (a concept known as proportionate 354 
universalism (52)). This will require whole-of-population approaches to improve diet quality 355 
in addition to targeting the most disadvantaged. It will be essential that interventions, 356 
particularly where the reach and effectiveness is at least equally effective across all 357 
socioeconomic strata, be prioritized and implemented. Where a nutrition intervention is 358 
effective, but to a greater degree for those with a higher SEP, it will be important that 359 
complementary strategies are employed to ensure that lower socioeconomic groups also 360 
benefit in our attempts to improve population diet quality. Given the known tracking of 361 
health behaviours from childhood through to adulthood, it will also be important to support 362 
interventions that have the potential to improve diet quality across the life course, such as 363 
mandated nutrition policies in childhood and workplace settings. We have recently 364 
demonstrated that obesity prevention interventions reliant primarily on information delivery 365 
are more likely to be more effective in those with higher SEP than those interventions that 366 
change aspects of the structural environment (53). It follows that prioritising nutrition 367 
interventions that target the nutrition environment, such as banning the marketing of energy 368 
dense nutrient poor foods to children, and improving the availability and affordability of 369 
healthy foods has the potential to improve diet quality in an equitable manner. It is essential 370 
that interventions and policies are continually evaluated for their health equity impact, so that 371 
those most likely to reduce the socioeconomic gradient can be prioritised. Improving diet 372 
quality and reducing its associated socioeconomic gradient is likely to lead to reduced 373 
inequalities in other health outcomes. 374 
In conclusion, this study determined that a higher level of SEP, as measured by educational 375 
attainment, level of income or area-level disadvantage, is associated with higher levels of diet 376 
quality in Australian adults. Healthy eating initiatives need to address overall diet quality and 377 
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to act both across the population as a whole and with a proportionate focus on those with the 378 
greatest level of socioeconomic disadvantage. 379 
380 
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Table 1. Baseline characteristics of the variables of interest across the categories for each measure of socioeconomic position (un-
weighted) 
  Education Equivalised household income (weekly) SEIFA 
  
Tertiary† Second-
ary 
Some 
Secondary 
Primary/ none ≥$A701† $A465-
$A700 
$A230-$A465 ≤$A230 Q1† Q2 Q3 Q4 
Subjects 3,517 1,764 3,464 551 2,340 1,893 2,829 2,234 2,284 2,332 2,394 2,286 
Age 
≤55 (%) 76 73 56 13 79 87 56 40 67 66 62 62 
Sex 
Men (%) 51 43 40 43 52 48 44 37 47 46 44 44 
Smoking status 
Smokers (%) 12 17 19 9 14 15 16 17 10 13 17 22 
Ex-smokers (%) 29 29 30 34 30 29 29 31 29 29 31 29 
Never-smokers (%) 59 55 51 58 56 56 55 52 61 58 52 49 
Country of birth 
Australia/NZ (%) 75 72 83 70 78 80 76 74 76 73 77 82 
UK (%) 12 15 10 8 13 10 11 12 12 14 12 9 
Other (%) 13 13 7 22 9 10 13 13 12 13 12 9 
Leisure-time Physical activity 
Sedentary (%) 12 15 21 25 14 15 18 21 12 15 19 20 
Insufficient (%) 31 30 31 32 28 32 31 33 29 32 31 31 
Sufficient (%) 57 54 49 42 59 53 52 47 58 53 50 49 
Diet quality score  
(mean  
[95% CI]) 
85.2   
 [84.8, 85.7] 
83.1  
[82.4, 83.7] 
83.0  
[82.5, 83.5] 
85.6 
 [84.4, 86.8] 
84.1  
[83.5, 84.6] 
82.9  
[82.3, 83.5] 
84.3  
[83.8, 84.9] 
84.5  
[83.9, 85.2] 
85.2  
[84.7, 85.8] 
84.8 
[84.2, 85.4] 
83.6  
[83.1, 84.2] 
82.4  
[81.8, 83.1] 
† Denotes group of least socioeconomic disadvantage 
Q: Quartile 
SEIFA: Socio-Economic Indexes For Areas 
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Table 2. The association between each measure of socioeconomic position and diet quality score in the total sample and stratified by sex 
  Total sample Men Women 
Indicator of SEP Total (n) β-coefficient [95% CI] Rel. ineq# β-coefficient [95% CI] Rel. ineq# β-coefficient [95% CI] Rel. ineq# 
Model 2**  Model 2^^  Model 2^^  
Education 9296          
Tertiary (Reference) 3,517 Ref 85.2 Ref 83.2 Ref 88.0 
Secondary 1,764 -2.8  [-3.6, -2.0] -3.3% 
-2.8  
[-3.9, -1.7] -3.3% 
-2.9  
[-4.0, -1.8] -3.3% 
Some secondary 3464 -4.3 [-5.0, -3.7] -5.0% 
-4.3  
[-5.2, -3.3] -5.1% 
-4.4  
[-5.3, -3.5] -5.0% 
Primary /none 551 -4.7 [-6.0, -3.4] -5.6% 
-3.7 
[-5.6, -1.8] -4.4% 
-5.6 
[-7.4, -3.8] -6.4% 
p-trend  <0.01  <0.01  <0.01  
Equivalised household 
income (weekly) 9296          
≥$A701 (Reference) 2,340 Ref 84.1 Ref 81.6 Ref 86.8 
$A465-$A700 1,893 -1.0  [-1.8, -0.2] -1.2% 
-0.8 
[-2.0, 0.3] -1.0% 
-1.2 
[-2.4, 0.0] -1.4% 
$A230-$A465 2,829 -1.4  [-2.2, -0.7] -1.7% 
-1.3 
[-2.4, -0.3] -1.6% 
-1.5 
[-2.6, -0.4] -1.8% 
≤$A230 2,234 -2.6  [-3.5, -1.8] -3.1% 
-2.3 
 [-3.5, -1.0] -2.8% 
-2.9 
[-4.1, -1.8] -3.4% 
p-trend  <0.01  <0.01  <0.01  
SEIFA 9296          
Q1 (Reference) 2,284 Ref 85.2 Ref 82.7 Ref 86.9 
Q2 2332 -0.3  [-1.1, 0.5] -0.3% 
-0.2  
[-1.3, 0.9] -0.2% 
-0.3 
[-1.5, 0.8] -0.5% 
Q3 2394 -1.8  [-2.6, -1.0] -2.1% 
-2.3 
[-3.5, -1.2] -2.8% 
-1.4 
[-2.5, -0.3] -1.6% 
Q4 2286 -3.0  [-3.8, -2.2] -3.5% 
-3.7 
[-4.9, -2.6] -4.5% 
-2.4 
[-3.5, -1.3] -2.8% 
p-trend  <0.01  <0.01  <0.01  
**Adjusted for age, sex, country of birth   ^^ Adjusted for age and country of birth 
# Relative inequality: For the reference SEP category the mean DGI score is reported. For all other SEP categories we report the proportionate difference in diet quality score 
relative to the reference group.   
Ref: reference category 
Q: Quartile 
SEIFA: Socio-Economic Indexes For Areas 
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Table 3. Regression analysis of the association between diet quality score and each measure of socioeconomic position, stratified by age 
Indicator of SEP Total (n) 
Aged ≤55 Aged >55 
β-coefficient [95% CI] Rel. ineq# β-coefficient  [95% CI] Rel. ineq# 
Model 2^^  Model 2^^  
Education 9296       
Tertiary (Reference) 3,517 Ref 84.5 Ref 89.8 
Completed secondary 1,764 -3.4 [-4.3, -2.5] -4.0% 
-0.8 
 [-2.4, 0.7] -1.0% 
Some secondary 3464 -5.5  [-6.3, -4.7] -6.5% 
-1.9 
[-3.1, -0.7] -2.1% 
Primary /never attended 551 -4.0 [-7.2, -0.7] -4.9% 
-2.9 
[-4.5, -1.3] -3.2% 
p-trend  <0.01  <0.01  
Equivalised household income 
(weekly) 9296       
≥$A701 (Reference) 2,340 Ref 83.1 Ref 87.7 
$A465-$A700 1,893 -0.6 [-1.5, 0.3] -0.7% 
-2.5 
[-4.7, -0.4] -3.0% 
$A230-$A465 2,829 -1.5 [-2.4, -0.6] -1.8% 
-1.1 
[-2.6, 0.3] -1.4% 
≤$A230 2,234 -3.0 [-4.1, -1.9] -3.6% 
-1.9 
[-3.4, -0.4] -2.2% 
p-trend  <0.01  <0.05  
SEIFA 9296       
Q1 (Reference) 2,284 Ref 83.3 Ref 89.4 
Q2 2332 -0.1 [-1.1, 0.9] -0.1% 
-0.5 
 [-1.9, 0.9] -0.6% 
Q3 2394 -1.4 [-2.4, -0.4] -1.7% 
-2.3 
[-3.6, -1] -2.6% 
Q4 2286 -3.6 [-4.6, -2.6] -4.3% 
-1.7 
[-3.1, -0.4] -1.9% 
p-trend  <0.01  <0.01  
^Adjusted for sex  ^^ Adjusted for sex and country of birth 
# Relative inequality: For the reference SEP category the mean DGI score is reported. For all other SEP categories we report the proportionate difference in diet quality score 
relative to the reference group.   
Ref: reference category 
Q: Quartile 
SEIFA: Socio-Economic Indexes For Areas 
 
 
  
